volatiles and biological activities of the essential oil from P. condensata by GC-MS/GC-FID. Furthermore, It was also tested the bioactive properties of essential oil of P. condensata.
MATERIALS AND METHODS

Plant Sample Collection
Pedicularis condensata Bieb. was collected from Özkürtün-Kürtün, Gümüşhane: (40°40'25"K, 39°10'20"D at 1740 m above see level) in the NorthEastern part of Turkey(A7) in Agust 2013. The plant was authenticated immediately and air-dried at room temperature for later analysis [8, 9] . And a voucher specimen (No. M. Gultepe 513 KTUB) was deposited in the Herbarium of the Department of Biology, Faculty of Science, Karadeniz Technical University, Turkey.
Isolation of the essential oil:
Crude essential oil of P. condensata was obtained from the air-dried crushed material (ca. 100g) by hydrodistillation in a clevengertype apparatus with cooling bath (-15 ºC) system (4 h) (yield: 0.016 % (w/w)) [10, 11] . The obtained oil was
A B S T R A C T
T he chemical composition of the essential oil obtained from the dried aerial parts of Pedicularis condensata was analyzed by GC-FID and GC-MS. Thirty-eight components have been identified in the essential oil of P. condensata. The major compounds of the essential oil were pentacosane (21.28%), hexadecanoic acid (18.48%) and tricosane (13.70%). The antimicrobial activity of the essential oil was also investigated and it showed moderate antimicrobial and antifungal activites aganist twelve gram negative bacteria and five fungi. The amount of total phenolic and DPPH reducing activity quantified essential oil in P. condensata were found as 198.28 GGA/L and 10.90 % respectively.
INTRODUCTION
extracted with HPLC grade n-hexane (0.5 mL) and dried over anhydrous sodium sulphate and stored at 4-6 ºC in a sealed brown vial. 1 mL of the extract was directly injected into the GC-MS instrument.
Gas chromatography (GC) and Gas chromatographymass spectrometry (GC-MS) analyzes: The chromatographic column used for the analysis was a HP-5MS capillary column. The capillary GC-FID analysis was performed using an Agilent-5973 Network System, equipped with a FID and a split inlet. GC-MS and GC-FID analyses were as described previously [10] .
Identification of components:
The identity of the components was achieved from their retention indices, determined by Kovats method using n-alkanes (C 6 -C 40 ) as standards. The constituent of oil was identified by comparison of their mass spectra with those of mass spectral libraries (NIST and Wiley 7NL) and data [12, 13] . [14, 15] .
Antimicrobial activity assessment:
Determination of free radical scavenging activity:
Free radical scavenging activity of the samples was carried out by DPPH method according to the literature [16] . The measurements were performed in five times and the results were averaged. The results were given as % inhibition; % Inhibition = (Control Absorbance-Absorbance of the Sample / Control Absorbance) x 10
The amount of total phenolic: Folin-Ciocalteu method used by Sagdic et al. was applied for the analysis of total phenolic substance t amount [17] . The measurements were performed in five times and the results were averaged. The total phenolic substance amount results were given as (GAE) / L sample being equivalent of mg gallic acid. Calculations were done according to the as described previously [18] .
RESULTS AND DISCUSSION
The GC-FID and GC-MS analysis of P. condensata essential oil is presented in Table- 1. Altogether, 38 essential compounds were identified with HP-5MS column, representing 86.84 % of the total oil and the major compounds were pentacosane (21.28%), hexadecanoic acid (18.48%), tricosane (13.70), tetrahydro-2,5-dimethyl furan (7.63%) and 6,10,14-trimethyl-2-pentadecanone (7.33%). Chemical contents were characterized on the basis of a typical library search and literature data [12, 19] .
The compounds were seperated 6 classes, which were terpenes or terpene related, alcohols, acids, esters, hydrocarbones and others (Table 1) .
In literature survey, 6,10,14-trimethyl-2-pentadecanone, and (E)-β-damascenone compounds were found in GC-MS analyzes of some Pedicularis species (P. sibthorpii and P. wilhelmsiana) [20] . But other compounds showed large differences. All chemical profile of the essential oils showed big differences as in our case, which can be explained by the environmentally, harvest time, locality and the subspecies of the plant used.
Essential oil extracts of P. condensata exhibited different inhibition levels against selected bacteria and fungi (in Table 2 ). In the antimicrobial activity study, the inhibition zone increased with increasing concentration of essential oil extract. At 1000 ppm and 500 ppm concentrations, samples exhibited remarkable inhibition activity against bacteria, and bacterial inhibition of essential oil extracts of P. condensata was stronger than those of fungi. However, the essential oil extracts of plant showed antibacterial activity aganist B.cereus, E.coli and Sal. typhimurium in the 1000 ppm concentration.
The essential oil exhibited weak antioxidant activity. As shown in Table 3 , essential oil of P. condensata were reduce the radical activity DPPH to the yellow-colored diphenylpicrylhydrazine. The effect of radical activity DPPH was observed for the essential oil was %10.90. The high relative total phenolic content of essential oil of P. condensata were found as 198.28 GGA/L (Table 3 ).
In conclusion, It have been demonstrated that essential oil of P. condensata contains high levels of total phenolic compounds and shows reducing power and scavenging effects on free radicals. The results in the study indicate essential oil of P. condensata not only do not play a major role as dietary antioxidants, but also may use strong 
